Effect of Power Ultrasound on the Portland cement paste and mortar: study of chemical shrinkage and compressive and flexural strength development by Ehsani, Ahmad et al.
Effect of Power Ultrasound on the Portland 
cement paste and mortar: study of chemical 
shrinkage and compressive and flexural 
strength development 
Ahmad Ehsani, Esmaiel Ganjian, Olivier Haas, Mark Tyrer and 
Timothy Mason 
  
Conference Abstract deposited in Coventry University’s Repository  
  
Ehsani, A. et al., "Effect of Power Ultrasound on the Portland cement paste and mortar: 
study of chemical shrinkage and compressive and flexural strength development"  
 








Copyright © and Moral Rights are retained by the author(s) and/ or other 
copyright owners. A copy can be downloaded for personal non-commercial 
research or study, without prior permission or charge. This item cannot be 
reproduced or quoted extensively from without first obtaining permission in 
writing from the copyright holder(s). The content must not be changed in any 
way or sold commercially in any format or medium without the formal 
permission of the copyright holders.  
 
 
31 AUGUST - 4 SEPTEMBER 2020 | UNIVERSITY OF SHEFFIELD, SHEFFIELD, UNITED KINGDOM | 134 
 
Effect of Power Ultrasound on the Portland cement paste and 
mortar: study of chemical shrinkage and compressive and flexural 
strength development [programme] 
A. Ehsani1*, E. Ganjian1, O. Hass2, M. Tyrer1, T. J. Mason1 
[1] Coventry University, Faculty of Engineering, Environment and Computing, Built &amp; Natural Environment Research 
Centre, Coventry, UK 
[2] Coventry University, Faculty of Engineering and Computing, Institute for Future Transport and Cities, Coventry, UK 
* Email(s): ehsania@uni.coventry.ac.uk 
Application of Power ultrasound (PUS) to the Portland cement mortar is the subject of this study to 
improve the kinetics of hydration and mechanical properties. The present work investigates the effect 
of direct PUS with various frequencies and power to the Portland cement paste and mortar mixtures. In 
regards to the mortars, two scenarios for PUS application were studied: 1) ultrasound treatment of the 
whole mortar mixtures and 2) addition of aggregates to the ultrasound-treated paste. The chemical 
shrinkages of cement paste mixes were measured over 14 days by developing an automated set up 
and using the image analysis technique. The mechanical properties of hardened mortar prisms were 
evaluated by studying the compressive and flexural strength development up to 91 days. The results 
show that lower frequency-high power PUS slightly changes the chemical shrinkage behaviour of 
cement pastes. The mechanical properties of mortars with the paste treated with the same PUS 
characteristic showed significant improvement in flexural strength both in early age and long term. The 
SEM micrographs of fracture surfaces confirmed improved interfacial transition zone between 
aggregates and cement paste in mortar samples. 
  
